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(54) A PIPE EXPANDER 

The invention is intended for expanding the overlapping 
units of profiled pipes, positioned in wells, and improves 
reliability of operation of the claimed device. Essence of the 
invention: an expander compris-es a housing having a central 
passage and recesses on the external surface, in which recesses, 
using the axles inclined with respect to the housing axis, 
mounted are rollers; the recesses being in the form of 
longitudinal cylindrical bores (grooves) implemented in the 
housing such that the most part of the rollers' side surface is 
encompassed by walls of the bores (grooves) , the rollers' axles 
at ones of their ends are rigidly and releasably secured in the 
housing, their other ends being provided with shanks disposed in 
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the bores (grooves); the shanks' surfaces protruding from the 
bores (grooves), in conjunction with the non-bored (non- grooved) 
surface of the housing nipple-end, defining the common conical 
surface having a nipple thread thereon; a shank retainer being 
advantageously screwed onto the thread in the bores (grooves) in 
the form of a sleeve. 

Description of the Invention 

The invention relates to drilling and overhaul of wells, and 
in particular is intended for expanding the profiled pipe 
devices when they are positioned in wells. 

Known is a device for expanding the pipes in wells, 
comprising: a housing having a central channel and thread for 
coupling to the down-hole equipment. The housing consists of the 
interconnected cylindrical and conical portions, the latter 
having cylindrical grooves that accommodate rollers disposed 
with an inclination with respect to the housing axis [1] . 

Said device is not sufficiently serviceable due to a fast 
wear of the rollers and the grooves where the rollers are 
disposed, as a result of their mutual abrading during operation 
of the device. 

Further, arrangement of the grooves at the side, where the 
housing conical and cylindrical portions are coupled to one 
another, defines the strength- compromised cross-section that 
receives the strongest torque, which circumstance rules out the 
possibility of using the heavy-duty operational modes of the 
device under increased loads required for expanding the thick- 
wall prof iled pipes . 

The device (reamer) for expanding pipes in wells, comprising 
a housing having: a central channel, the coupling- and nipple- 
ends with threads for connection to the down-hole equipment, and 
also having a conical portion with recesses that accommodate 
rollers mounted on the axles inclined with respect to the 
housing axis and defining a gap between their surface and walls 
of the recesses, is the most proximate to the claimed invention 
in terms of the technical essence {2] . 



The basic drawback of said device is also a low strength of 
its housing due to the fact that the roller recesses - disposed 
radially from periphery to the housing center, with the radius 
greatly exceeding that of the rollers - weaken cross-section of 
its conical portion. 

Furthermore, in the event of break-down of axle of any of 
the rollers, the device fails, as it is seized in a well because 
an axle and roller fall out the housing. 

Another disadvantage of said known device is that the worn 
rollers cannot be replaced with the new ones, as their axles are 
secured in the housing in the unreleasable manner. 

The aforementioned drawbacks do not allow to use the known 
device for expanding the thick-wall pipes in a well, which 
expanding requires use of great axial loads and strong torque. 

The object of the invention consists in an improvement of 
reliability of the device by way of strengthening its housing, 
in prevention the working members from falling out of the 
housing in case of their break-down, and in provision of 
possibility of their replacement after they become worn. 

Said object is accomplished as follows: in the claimed pipe 
expander, comprising a housing having a central channel and the 
coupling- and nipple-ends with threads for connection to the 
down-hole equipment, and also having the wall recesses that 
accommodate rollers mounted on the axles inclined with respect 
to the housing axis and defining a gap between their side 
surface and walls of the recesses, - according to the invention 
the roller- accommodating recesses have the form of longitudinal 
cylindrical bores (grooves) implemented in the housing such that 
the most part of the rollers' side surface is encompassed by 
walls of said bores (grooves) the rollers' axles at ones of 
their ends are releasably secured in the housing, their other 
ends being provided with shanks disposed in the cylindrical 
bores (grooves) and, in conjunction with the non -bored (non- 
grooved) surface of the housing nipple-end, defining the common 
conical surface having a nipple thread thereon. 
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Said distinctions allow to improve reliability of operation 
of the device, without a change in its minimal external diameter 
of a given size type, by 

- increasing the housing wall thickness at the most strength- 
compromised cross -sect ion thereof, so as to enhance the 
housing strength; 

- preventing the axles and roller from falling out of the 
housing recesses in the event of their break-down, so as to 
exclude any failures due to such break-down; 

- providing the possibility of replacement of the rollers and 
axles when they become worn or broken. 

The other feature of the claimed device is the rigid coupling 
of the shanks to the rollers' axles. This feature allows to 
provide additional strengthening of the device housing by 
increasing thickness of its walls in the strength-compromised 
cross-sections by the sum of surface areas of the sections that 
cross the shanks, for in such arrangement of the device they 
integrally cooperate with the housing. 

The device is also advantageously provided with a retainer for 
the axle shanks in the bores (grooves) implemented, e.g., in the 
form of a sleeve, which sleeve is screwed onto the housing 
nipple-end and adapted to be coupled to the down-hole equipment. 
Such arrangement increases rigidity of connection of the shanks 
to the device housing. 

Fig. 1 shows the claimed device mounted on a profiled expanded 
pipe; Fig. 2 shows section A-A of Fig. l, outside a well; Figs. 
3 and 4 show sections B-E and B-B (respectively) of Fig. l ; a 
profiled pipe is shown in a casing string before and after 
expansion. 

The pipe expander (Fig. l) comprises housing 1 having central 
channel 2, the coupling- and nipple-ends 3 and 4 with respective 
threads 5 and 6 for coupling to the down-hole equipment; between 
the coupling- and nipple -ends 3 and 4 provided is a region 
having conical surface 7, the wall of which region and also 
nipple- end 4 of housing 1 having recesses 8 in the form of 
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cylindrical longitudinal bores (grooves) (Figs. 1, 2) 
implemented from the cone apex side that defines conical surface 
7; a portion of their surface protruding beyond the housing wall. 
Said bores (grooves) accommodating shanks 10 and axles 11 that 
are rigidly interconnected and provided with conical rollers 12 
mounted thereon and defining gaps 13 between their side surface 
and walls of recesses 8. The other ends of axles 11 are rigidly 
and releasably secured in housing 1 using support sleeves 14 and 
pins 15; nipple- thread 6 is provided on the surface defined by: 
the surface of nipple-end 4 of housing 1 that has not bores 
(grooves) 9 and the external surface of shanks 10 that extends 
beyond bores (grooves) 9. 

To provide better rigidity of connections of shanks 10 to 
housing 1, the device is fitted with a retainer of shanks 10 in 
bores (grooves) 9, which retainer is implemented in the form of 
sleeve 16 screwed onto nipple-end 4 of the housing and having 
another thread 17 for coupling the device to the down-hole 
equipment arranged below the device (not shown) . 

Operation of the device is exemplified by the operation of 
expanding the profiled pipes when they are used to insulate the 
tightness-loss zones of casing string 18 (Figs. 1, 3, 4) of a 
well . 

Profiled pipes 19 are run inside casing string 18 into the 
insulation interval/ and expanded to press them against the 
casing string 18 wall (Figs. 1, 2, 3) using the internal 
hydraulic pressure. Then, using thread 5 of the housing 1 
coupling-end 3, the device is coupled to a drill -pipe string 
(not shown) and run into a well. When the device reaches the 
upper end of profiled pipes 19: rotation of the pipe string is 
started, simultaneously the axial load is created and the 
interior of pipes and devices are flushed via central channel 2 
of housing 1 by pumping 1 of a fluid. As a result, regions 20 
(Fig. 3) of profiled pipes 19, not completely pressed by 
pressure, are ultimately straightened to be tightly and 
sealingly pressed by entire surface of profiled pipes 19 against 
internal surface of casings 18 (Fig. 4) . 
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Upon completion of the expanding operation, a drill -pipe 
string with the device is pulled out of a well. 

The discussed above improvements in said device allow, using 
advantages of the roller-based expanders as compared with the 
cutter-based ones, to use the device for expanding the thick- 
wall profiled pipes that must withstand great loads. 

References 

1 . USSR Inventor's Certificate No. 37130, E 21 B 29/00, 1973. 
2.Ioganesyan K.V., Drilling engineer's companion (Book or 
references). - Nedra publishers, 1986, p. 85, Figs. 4, 19. 

CLAIMS 

1. A device for expanding the pipes, comprising a housing 
having a central channel and the coupling- and nipple -ends 
with threads for connection to the down-hole equipment, and 
also having recesses that accommodate rollers mounted on the 
axles inclined with respect to the housing axis and defining a 
gap between their side surface and walls of the recesses; 
characterized in that the recesses for accommodating the 
rollers have the form of longitudinal cylindrical bores, or 
grooves implemented in the housing wall such that the most 
part of the roller side surface is encompassed by walls of 
said bores, or grooves; at ones of their ends the rollers' 
axles are releasably secured in the housing, and their other 
ends being provided with the shanks disposed in the 
cylindrical bores or grooves and, in conjunction with the non- 
bored, or non- grooved surface of the housing nipple-end, 
defining the common conical surface having a nipple thread 
thereon. 

2. The device as claimed in claim 1, characterized in that the 
shanks are rigidly coupled to the rollers' axles. 

3. The device as claimed in claims 1 or 2 , characterized in 
that said device is provided with a retainer of the axle 
shanks in bores, or grooves, implemented in the form of a 
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sleeve screwed onto the housing nipple- end and adapted to be 
coupled to the down-hole equipment. 
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FIELD: drilling of holes; invention is designed for expanding of overlapping units made of profile pipes installed in hole. 
SUBSTANCE: proposed gear has body with central passage and recesses in outer surface where rollers are installed 
with the use of axles inclined with reference to axis of body. Recesses are so made in the form of longitudinal'cylindrical 
grooves in body that larger part of side surface of rollers is enveloped by walls of grooves and axles of rollers are 
anchored fast and releasably in body with one ends and their other ends are provided with tail parts located in grooves. 
Surfaces of tail parts protruding from grooves form together with surface of nipple end of body untouched by grooves 
common conical surface that has nipple thread. It is advantageous to screw fixing rod in the form of bushing on to thread 
in recesses. EFFECT: increased operational reliability of gear. 3d, 3 dwg 
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M3o6peTeHMe npeAHa3HaneHO a^a pa3BajibM0BKM nepeKpbiBaTenefi M3 npocfcii/ibHbix Tpy6, ycTaHaB/iMBaewibix b 
CKBaxuHax, o6ecneMHBaeT noBbiujeHne HaAexHocTM b pa6oTe ycrpowcTBa. CyiUHOCTb usoSpeTeHMa: ycrpoMCTBO 
C0Aep>KMT Kopnyc c qeHTpajibHbiM tOHanoM m ymy6jieHMflMM na Hapyxonow noBepxHOCTM, b KOTopwx c nowouibio 
HawioHHbix no OTHOiueHMK) k ocm Kopnyca ocnx ycraHOB/ieHbi pojimkm, npn otom yr/iy6neHnn BbinonneHbi b svtne 
npofloribHbix MMJiMHApuMecKnx cBepneHMM (KaHaBOK) b Kopnyce TaK, hto 6onbuja* nacrb 6okobom noBepXHOCTM po/imkob 
oxBaMeHa CTeHKaMM cBepneHMM (KaHaBOK), a ocm pojimkob oahmmm KOHqaMM wecrKO n pa3i>eMHO 33KpenneHbi b Kopnyce, 
a APyrvie mx kohmw cHaSweHbi xBOCTOBMKaMw, pa3MeineHHbiwn b CBepneHwnx <KaHaBKax); kpomg Toro, BbicrynawtuMe M3 
CBep/ie«M* <*a«aBOK) fKraepxwoc™ xboctobmkob o6pa3y»oT c He saTpoHyTofc cBep/ieHM«MM <KaHaBK3Mn) noBepxHocrbto 
HwnnenbHoro KOHqa Kopnyca o6myK> KOHMMeacyjo noBepxHocrb, Ha kotopom Bbino/iHeHa Hunne/ibHan pe3b6a; 
Mejiecoo6pa3Ho Ha pe3b6y HaBMHHMBaTb cJwiccaTop xboctobmkob b CBepneHunx (KaHaBKax) b BUfle BTyniai. 1 c. 2 3.n.<})- 
nbi, 4nn. 

OriUCAHME M30BPETEHHH 

H3o6peTeHne othocmtca k 6ypeHMK> n KannTaribHOMy pewioHTy CKBaxcwH m npeAHa3HaMeHO, b MacTHOCTM, aha 
pa3Ba/ibi40BbiBaHnn ycrrpoftcTB M3 npoQbu/ibHbix Tpy6 npn wx ycraHOBKe b CKBa>KMHax. 



H3BecTHo ycTpowcTBO AJi« pa3BanbMOBKM Tpy6 b CKBaxuHax, BKriKDHawmee Kopnyc c uempanbHbiM KaHanoM m pesbGofi 
AJi«coeflMHeHMn co CKBa^KUHHbiM o6opyAOB3HneM. Dpn 3Tom Kopnyc coctout us coeAMHeHHbix Me>KAy co5ow 

UWJIMHAPMHeCKOM M KOHMMeCKOM HaCTeft, B nOCiieAHeM H3 KOTOpblX BbmOPHeHbl MUnMHflpHMeCKHe K3H3BKW c 

pa3MemeHHbiMM b hmx HaicnoHHO OTHocMTenbHo ocw Kopnyca ponnKaMn [1]. 

3to ycxpowcTBO HeAOcraTOHHO pa6oTOcnoco6Ho M3-3a 6bicrporo M3HOca noBepxHOcrew pojimkob m KanaBOK, b KOTopwx 
ohm pa3Meu4eHbi t BcneflCTBiie mx BsaMMHoro MCTMpaHMfl npM pa6oTe ycrpoMCTBa. 



KpoMe Toro, BbinoxiHeHMe KaHaBOK co cropoHbi coeAMHeHMn kohmmgckom MacrM Kopnyca c muiMHAPMMecKOM o6pa3yeT b 
HeM onacHoe c tohkm 3peHMn ero npoMHOCTM ceneHMe, KOTopoe BoenpMHMMaeT HaM6onbiuMM KpymmMft momcht, mto 
MCKHKwaeT npMwieHeHMe pexMMOB pa6oTbi ycrpoMCTBa c noBbiweHHbiMM Harpy3KaMM, H606xoam m biM m npw 
pasBanbLioBbiBaHMM TO/icTocreHHbix npo0MnbHbix Tpy6. 
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Han6onee '6jik3kwm k u3o6peTeHviK> no TexHusecKOw cymHOc™ sEnaeTCE yopoPicreo An* paseanbuoBKn Tpy6 e 
CKBawnHax (Kanw6p3Top), coAepwamee nopnyc c uemparibHbiM KaHanoM, My<JrroBbiM m Hunne/ibHbiM KOHuaww c 
pe3b6aMM Ana coe^MHeHun co CKBawwHHbiM o6opyflOB8HneM n nwietomnpj KommecKyK) sacib c yrjiySnenvmivi, e KOTopbix 
pa3Meu4eHbi pormKw, ycTaHOBneHHbie Ha HaKnoHHwx no OTHOiueHWK) k och Kopnyca ochx c 3a3opowi we>KAy mx 
fioBepxHOCTbK) h cTGHKaMn yrny6neHMw [2]. 

OcHOBHbiM He^ocTaTKOM 3Toro ycrpoiiCTBa HBJiHe-rca Taione HH3Kan npoHHOCTb ero Kopnyca BcneACTBwe ocjia6neHME 
nonepenHoro ceMeHMfl ero KOHMsecKOw nacTw yrny6jieHHHMM noA ponnKM, Bbino/iHeHHbiMw b paAManbHOM HanpaeneHnn 
ot nepudpepm k qeHTpy Kopnyca, paA^ycoM, HawiHoro npeBbioiaioinuM paAnyc ponnKOE. 

Kpowie loro, e cnyMae nonowiKM ocw KaKoro-nn6o us poriMKOB B03HMKaeT aBapiiMHaw CHTyaqMH, CBasaHHan c 
3aKnnHHBaHneM ycTpoMCTsa b CKBawwHe BcneACTBue BbinaAeHHH ocu m ponms H3 Kopnyca. 

•Euie oahmm HeflocraTKOM M3BecrHoro ycTpoMCTBa ABJineTCfl to, mto b cnyMae H3HOca ponnKOB mx Henb3R 3aiweHMTb^ 
HOBbiwin, nocKO/ibKy nx ocm 3aKpen/ieHbi b Kopnyce Hepa3"beMH0. 

YKa3aHHbie HeAocraTKM He no3BonnK)T ncno/ib30BaTb u3BecTHoe ycTpoMCTBO Ana p33BanbU0BbiB3HHfl ToncrrocTeHHbix 
npoct)mibHbix Tpy6 b cKBawuHax, npn kotopom Heo6xoAMMo npuMeHeHwe 6onbwnx oceBbix Harpy30K m KpyTflujero 
MOMeHra. 

Menb M3o6peTeHM« - noBbiujeHne h3A6>khoctii ycrrpowcTBa 3a CMeT yBenimeHMn npoMHocrw ero Kopnyca, 
npeAOTBpaiijeHMfl BbinaACHkm paSoMiix snewieHTOB m Kopnyca b cxiynae mx noxioMKM m o6ecneMeHM» bosmokhocth mx 
3awieHbi nocne M3Hoca. 

3to AocmraeTCfl Tervi, mto b onucwBaeMOM ycTpoficTBe Ann pa3Ba/ibuoBKii Tpy6\ coAepwainew Kopnyc c ueHTpanbHbiM 
KaHanoM, MycpTOBbiM w HwnnejibHbiM kohu3mh c peabt3aMn j\nn coeflUHeHu^ co ckb3>kw hh wm oSopyAOBaHneM \a 
yrjiy6jieHMflMM b creHKe, b KOTopbix pa3MemeHbi pojimkm, ycraHOB/ieHHbie Ha HaKnoHHbix no oTHOuieHmo k ocm Kopnyca 
ocax c 333opaMM Me>KAy mx 6okobom noBepxHocTbK) m creHKSMH ymyOneHMfli, cornacHo n3o6peTeHmo, yrny6neHMH Ann 
pasMeLuenns ponnKoe BbinoriHeHbi b bma6 npoAonbHbix qnnnHApuMecKi/ix cBepneHuu (KaHaBOK) b creHKe Kopnyca T3K, 

MTO 60JlbLUan MBCTb 60KOBOM HOBepXHOCTM pOJIMKOB 0XB3MeH3 CTeHKaMU 3TWX CBep/ieHMM (KaHSBOK), a OCM ponnKOB 

oahumw cbohmm KOHuaMM pa3-beMHO 3aKpenneHbi b Kopnyce, a Apyrne mx kohuw CHa6>KeHbi XBOCTOBMKaMM, 
pasMemeHHbiMn b umiMHApMMecKiix CBep/ieHimx (KaHaBKax) m o6pa3y»oiAMMM c He 33TpoHyTow mmm noBepxHocTbK) 
HMnne/ibHoro KOHua Kopnyca o6myK) KOHMMecKyio noBepxHocrb, Ha kotopom Bbino/iHeHa HMnnenbHan pe3bSa. 

YKa3aHHbie ot^mhma no3Bonp»OT noBbicnTb HaAe>KHOCTb pa6oTbi ycrpoMCTBa 6e3 M3MeH6HMn ero MWHWMa/ibHoro 
Hapy>KHoro AMawieTpa axih AanHoro TwnopasMepa 3a cmct: 

- yBenMMeHMA TonmnHbi creHKM Kopnyca b Hau6o/iee onacHOM ceneHnn ero, 6/iaroAapn Meruy noBbioiaeTcn npoMHOCTb 
Kopnyca; 

- npeAOTBpaujeHMH BbinaAeHMn oceM m pojimkob m yrny^jieHiiii Kopnyca e cnyMae mx nonoMKM, 6naroAapn Meiviy 
mckh k>m a JOTcn aBapMM, cenaaHHbie c 3tmm; 

- o6ecneMeHMn bo3motkhoctm 33MeHbi pojiukob m oceM b cnyMae mx M3H0ca mjim nonoMKM. 

flpyruM OT/iMMneM onucbiBaeworo ycrpoMCTBa nB/ineTcn to, mto xboctobmkm coeAMHeHbi c ocrmh dojimkob >KecTKO. 

3to nosBonneT AononHMTenbHO ynpoMHMTb Kopnyc ycrpoMCTBa 3a cmct yBeriMMeHun tojiiumhw ero<n«HOK b onacHbix 
ceneHMflx Ha cywiMy nnomaAeM nonepeMHbix ceMeHMM c xBOcroBMKaMM, t.k. npM t3kom McnonneHMM ycrpoMCTBa ohm 
pa6oT3K)T c KopnycoM ksk oaho ue/ioe. 

L|enecoo6pa3HO TaiOKe, MTo6bi ycrpoMCTBo 6bmo CHa6>KeHO qbuKcaTopoM xboctobmkob ocew b CBepneHkinx<KaHaBkax), 
BbinonHeHHbiM, HanpwMep, b bma& BTyjiKM, HaBMHMeHHOM Ha HunnenbHbiM KOHeq Kopnyca m npncnoco6xieHHOM Ann 

COeAMHeHMfl CO CKB3)KMHHblM o6op>'AOBaHMeM. 

3to noBbiuuaeT >KecTK0CTb coeAMHeHun xboctobmkob c KopnycoM ycrpoMCTBa. 

Ha 4>Mr. 1 noKa33HO ycrpowcTBO, ycTanoBJieHHoe c npo4)M/ibHOii pa3Ba/ibMOBbiBaeMOM Tpy6e; Ha<f)Mr. 2 - ceneHwe A-A 
Ha qbur. 1 ycrpovicTBa BHe CKBa>KMHbi; Ha o>Mr. 3n4 - ceseHne*6-S m B-B (cooTeeTCTB€HHo) Ha qbur. 1, rAe n3d6pa>KeHO 
nono>KeHMe npoqbwribHOM Tpy6bi b o6caAHOM KonoHHe ao m nocne pa3BanbuoBbiBaHHfl. 

ycTpofiCTBO Ann pa3Banbi40BKid Tpy6 (<|)Mr. 1) C0Aep*MT Kopnyc 1 c nempa/ibHUM KaHanoM 2, My<t>TOBbiM 3 m 
HMnnenbHbiM 4 kohlomm c pe3b6aMM 5 m 6 cooTBeTCTBeHHO Ann coeAMHeHMn rocKBaxcMHHbiM CBopyAOBaH weM , Me>KAy 
MyQbTOBbiM 3 m Hunne/ibHbiM 4 kohl43mm MMeeTcn ywacTOK c KOHMMecKOM noBepxHOCTbio 7, b -creHKe KOToporo, a TaiOKe b 
HMnne/ibHOM Konqe 4 Kopnyca 1 BbinonHeHbi ymyCneHiin 8 b BiiAe <MM/iMHAPMMecKMx npoAanbHwxcsepneHnti <K3HaBOK) 
*(0Mr. 1, 2), npoM3BeAeHHbixcocTopoHbi BepuuMHbt kOHyca,<(6pa3yK)inero KOHMMecKyio noeepxHOcrb 7, c bwxoaom msctm 
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nx noBepxHOc™ sa npeAeribi cTeHKM Kopnyca. B yxasaHHbix cBepneHnax (KanaBKax) pasMeujeHbi wecTKO-coeAWHeHHbie 
we>KAy co6om xboctobmkm 10 m ocm 11 c yciaHOBneHHbiMM Ha hmx kohhh6ckhmh po/inKaivin 12 c 3a3opawin 13 wie>KAy mx 
6okobom noBepxHOCTbK) n CT6HK3MH yrny6neHMM 8. Ilpn stom Apyrwe KOHqbi ocew 11 >KecrKo n pa3"beMHO saKpen/ieHbi 6 
Kopnyce 1 c nowioLUbK) onopHbix BTynoK 14 m lutucJdtob 15, a HMnne/ibHas pe3b6a 6 BbinoriHeKa Ha nosepxHOCTn, 
o6pa30BanH0M ne 3aTpoHyroM CBepneHMHMM (KanaBKawin) 9 noBepxHOCTbMD HunneribHoro KOHqa 4 Kopnyca 1 n HapyacHoPi 
noBepxHOCTbK) xboctobmkob 10, Bbicrryna»omeM 3a npeflenbi cBepneHnPi (KaHaBOK) 9. 

flrm o6ecneMeHn« 6onbLuew wecTKOcrw coeflMHeHMPi xboctobmkob 10 c KopnycoM 1 ycrpouiCTBO cna6>KeHO <£>mkc3topom 
xboctobmkob 10 b CBep/ieHMHx (KaHBBKax) 9, BbinonHeHHbiM b bhab BTyjiKu 16, H3BWHHeHH0M Ha HMnnenbHbiM KOHeu 4 
Kopnyca m MMeKomePi Apyryro pe3b6y 17 AJ"ia coeAHHeHnw ycrpoMCTBS co CKBawuHHbiwi oSopyAOBaHwew, 
pacnono>KeHHbiM HMwe ero (He noKa3aHo). 

Pa6oTa ycTpoPiCTBa noacHfleTca Ha npwwiepe pasBaribuoBKM npocfcMfibHbix Tpy6 npn m30/ihmmm mmm 30hw HapyuueHMfl 
repwieTHMHOCTM o5caAHOw ko/iohhw 18 (0nr. 1, 3, 4) CKBawwHbi. 

ripocjDMJibHbie Tpy6bi 19 cnycKam BHyrpb o6c3ahom Ko/iOHHbi 18, b HHTepBa/i msojihumm m pacuJupnioT ao npuwaTMH mx 
creHOK k creHKe o6c3ahom KonoHHbi 18 (cfwr. 1, 2, 3) co3A3HweM BHyrpenHero ruApaB/iMHecKoro naBnenm. 3aTewi c 
noMombKD pe3b6bi 5 MycfcrroBoro KOHqa 3 Kopnyca 1 ycrpOMCTBO npucoeAUHnraT k KonoHHe 6ypMjibHbix Tpy6 (He 
noKa3aHa) m cnycK3K>T b CKBaawHy. Ho AOCTuweHMM ycrrpoMCTBOM BepxHero KOHqa npocfcMJibHbix Tpy6 19 KonoHHy Tpy6 
HaHMHaroT BpaujaTb npw oAHOBpeiweHHOM co3A3hmm oceBoPi Harpy3KM m npowibiBKM nonocTM Tpy6 u ycrrpoMCTBa nepe3 
qeHTpajibHbtM KaHan 2 Kopnyca 1 3aKaHK0M 1 wmakocth. B pesyribTaTe SToro HeAowaTbie AaB/ieHMewi yMacTKM 20 (cfcwr. 
3) npo$)MnbHbix Tpy6 19 BbinpaBJiaraTCs ao onoTHoro w repwieTMMHoro npMwaTwn Bcew HapywHOM noBepxHOCTM 
npocfcvmbHbix Tpy6 19 k BHyTpeHHew noBepxHOcru o6caAHbix Tpy6 18 (cjDnr. 4). 

flO 0KOHM3HMM pa3Ba/lbMOBblBaHKH KOJIOHHy 6ypwJlbHblX Tpy6 C yCTpOMCTBOM nOAHMM3K)T M3 CKBa>KMHbl. 

OnucaHHbie ycoBepiueHCTBOBaHun ycrpowcTBa no3BonflK>T, Mcnonbsyn npeMMymecTBa pojimkobwx pasBanbueBaTeneM 
no cpaBHennK) c ujapouueMHbiMM, npuwieH^Tb ero ajih pasBaxibMOBbiBaHwa ToncTocreHHbix npocjawnbHbix Tpy6, rAe 
Heo6xoA"MO BbiAepKMBaTb 5ojibUJMe Harpy3Kti. 

HCTOMHMKM MHCfX)pMai4M1 

1. ABTopcKoe CBMAeTe/ibCTBO CCCP N 371340, E 21 B 29/00, 1973. 

2. HoraHecflH K.B. CnyiHMK SypoBUKa. (CnpaBOHHMK). - M.: HeApa, 1986, c. 85, puc. 4.19. 

OOPMYJIA H30BPETEHHA 

1. ycrpofiCTBO aha pa3Ba/ibMOBKM Tpy6, BKJiKmarcmee Kopnyc c qeHTpajibHbiM KaHanoM, MycJrroBbJM m HwnnenbHbiM 
KOHqa mm c pe3b6aMu A^n coeAHHeHun co CKBa?KHHHbiM o6opyAOBaHneM m ymy6neHM9MM b creHKe, b kotopwx 
pa3MenieHbi pojimkm, ycraHOB/ieHHbie Ha HaioiOHHbix no OTHOLueHkito k ocu Kopnyca ocnx c 3a3opoM Me?KAy mx 5okobom 
noBepxHocrbK) m creHKaMM yrny6/ieHMM, OT/iMMa»ou4eec« Tewi, mto yrjiy6/ieHMfl pa3MemeHw« pojimkob Bbino/iHeHbi b 
BMAe npoAOiibHbix unnnHApHMecKnx cBepneHMw wnn KaHaBOK b creHKe Kopnyca tbk, mto 6onbLuan nacrb 6okobom 
noBepxHOCTM ponnKOB oxBaneHa creHKawiw stux cBepneHMM wnn KaHaBOK, a ocw po/imkob oahmmh cbommm kohi43mh 
pa3*beMHO 3aKpenneHbi b Kopnyce, a APyrue m KOHUbi cHa5>KeHbi xBocroBUKaMH, pa3Meu4eHHbiMM 8 qn/inHApMHecKnx 
cBepxieHunx nnn KaHSBKax m o6pa3yK)U4viMM c He 3aTpoHyTOM mmh noBepxHocrbK) HunnenbHoro KOHua Kopnyca o6myK) 
KOHMsecKyio noBepxHOCTb, Ha KOTopoft BbinonHeHa HMnnenbHan pe3b6a. 

2. ycrpoMCTBO no n.1, OTJiMMaKDLqeecw TeM, mto xboctobmkm coeAMHeHbi c ocamm pojimkob >Kecnco. 

3. ycrpoMCTBO no n.1 m/im 2, OTjiMMaKDULieecn Tewi, mto oho CHa6>KeHO 4>MKcaTopow xboctobmkob ocew BCBepneHnax mjim 
KaHaBKax, BbinonHeHHbiM b BMAe BTynKM, HaBMHMeHHOM Ha HMnne/ibHbiM KOHeu Kopnyca m npncnoco6xieHHOM nnn 

COeAMHeHMW CO CKBa)KMHHblM o6opyA0B3HMeM. 

PMCyHKM 

PMcyHQK 1, PwcyHOK ?, PwcyHOK 3, PMCyHOK 4 
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